. In order to investigate the effects of the proposed DFP structure, the devices with the conventional gate FP structure, which does not have the drain-side FP, were simultaneously fabricated as a reference device. Gate-source and gate-drain spacings of the fabricated devices were 1 µm and 3 µm, respectively. The gate width and length of the devices were 100 µm and 1.2 µm, respectively. Details on the DFP dimensions are shown in Fig. 1 .
Device DC and RF Performance
The DC I-V characteristics of the fabricated devices are shown in Fig. 2 . Both devices showed good channel pinch-off characteristics up to the drain to source voltage (V ds ) of 15V at the gate to source voltage (V gs ) of -5V. As shown in Fig. 2 , the maximum drain to source current (I ds,max ) is 661mA/mm for the DFP structure and 660 mA/mm for the FP structure at V gs = 1V. The measured DC transconductances (g m ) are shown in Fig. 3 . The peak transcoductance (g m,peak ) is 159mS/mm for the DFP structure and 156mS/mm for the FP structure at V ds = 3V. From the DC measurement results, it is found that the proposed DFP structure shows similar DC characteristics compared to the FP structure without any degradation of DC performance. The small-signal microwave characteristics were measured on wafer. The peak f T (maximum current-gain cutoff frequency) and f MAX (maximum oscillation frequency) are shown in Table. 1. The peak f T and f MAX are 6.4 GHz and 15.3 GHz for the DFP structure and 6.8 GHz and 16.8 GHz for the FP structure, respectively. From the measured results, the peak f T and f MAX of the DFP structure are observed to be slightly decreased compared to the FP structure. In order to characterize the measured results, the small-signal equivalent-circuit parameters were extracted from the measured S-parameters for the two structures. The results are summarized in Table. 1. As shown in Table. 1, the gate-source and gate-drain capacitances in the DFP structure are slightly increased compared to the FP structure due to the presence of the drain-side FP, which result in the slightly decreased cutoff frequencies. The off-state breakdown characteristics are measured and compared in Fig. 4 . As shown in Fig. 4 , the breakdown voltage is improved from 84V for the FP structure to 113V for the proposed DFP structure, demonstrating 35% improvement of the breakdown voltage. This result indicates that the proposed DFP structure can significantly improve the device breakdown characteristics compared to the typical single gate FP structure, which means that the proposed DFP structure is very promising for high-power operation of the device.
Conclusion
The DC and RF small-signal performances of the proposed DFP HEMT have been measured and compared with those of the conventional FP HEMT. The measurement results show that the DFP structure exhibits similar DC and RF small-signal gain characteristics with significantly improved breakdown characteristics, when compared to the single gate FP structure. These results demonstrate that the new DFP structure proposed in this work is very attractive for microwave power applications.
